Formation of copper-bleomycin complexes: evidence of a three-step process.
The formation of Cu(II)-bleomycin complexes as a function of pH has been studied using circular dichroism, absorption, electron paramagnetic resonance spectroscopy, and potentiometric titration. Our data support the following points: the formation of Cu(II)-bleomycin complexes occurs in a three-step process: a first complex (I) is formed at pH 1.2, which most probably involves the pyrimidine nitrogen, the secondary amine nitrogen, and two water molecules as the four in-plane ligands of copper. A second complex (II) is formed at pH 2.5, through the further coordination of the peptide nitrogen of histidine residue, and histidine imidazole nitrogen giving rise to the release of two protons. The fixation, in apical position, of the alpha-amino nitrogen of beta-aminoalanine occurs in a last step through the release of one additional proton. A value of 2.7 has been obtained for the pK of formation of this third complex, which is the species present at physiological pH. In the Cu(II)-depbleomycin system only one complex (II') has been detected.